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DETAILED ACTION 
Claim Objections 

1 . Claims 1,7,8,11,12 and 1 6 are objected to because of the following informalities: 
these claims recite "time division multiplexed signal light obtained by multiplexing a plurality of 
signal light" and also recite "said signal light", "the signal light" and "said respective signal light" 
in various places. First, the instances of "a plurality of signal light" should be changed to "a 
plurality of signal lights". Second, the instances of "said signal light", "the signal light" and "said 
respective signal light" should be modified so that it's clear that the "signal light" being claimed is 
one of the plurality of signal lights that make up the TDM signal light, and not the TDM signal 
light itself. The broad use of "signal light" without distinction between one of the TDM 
component lights versus the whole TDM light creates confusion. Appropriate correction is 
required. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

3. Claim 14 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply with the 
enablement requirement. The claim(s) contains subject matter which was not described in the 
specification in such a way as to enable one skilled in the art to which it pertains, or with which it 
is most nearly connected, to make and/or use the invention. 

Regarding claim 14, the claim recites that "said clock extracting unit is shared with two or 
more signal lights included in said time division multiplexed signal light". However, in claim 13, 
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from which claim 14 depends, the claim recites that "said clock extracting unit and said signal 
light receiving unit are respectively provided for each of said plurality of signal lights". The 
specification does not enable said clock extracting unit to be simultaneously provided for each 
of the plurality of signal lights as well as shared with two or more of the signal lights. 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claim 1 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. 

The claim does not clearly set forth the metes and bounds of the patent protection 
desired. The claim recites an optical gate that operates with a repetition frequency of "n" times 
* a bit rate where n is a positive integer excluding one. The claim is indefinite because there is no 
upper bound on the claimed repetition frequency. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1-3, 5-9 and 11-15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Applicant Admitted Prior Art ("AAPA") (specification fig. 15 and page 1, line 17 to page 5, 
line 2 and page 9, lines 9-18) in view of Kajiya et al. ("Kajiya") (US Patent No. 7092643). 
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Regarding claim 1, AAPA discloses a separating apparatus for time division multiplexed 
signal light, which is input with time division multiplexed signal light obtained by multiplexing a 
plurality of signal light on a time axis, and guides said time division multiplexed signal light, 
respectively, to a first optical gate section in which the transmittance thereof is periodically 
changed in accordance with a repetition frequency of "n" times a bit rate of said signal light (n is 
a positive integer excluding 1) (fig. 15, element 101 and page 3, line 33 to page 4, line 4), and to 
a second optical gate section connected in series to said first optical gate section, in which the 
transmittance thereof is periodically changed in accordance with a repetition frequency equal to 
the bit rate of said signal light (fig. 15, element 102 and page 4, lines 4-9), to separate at least 
one signal light included in said time division multiplexed signal light on the time axis (page 3, 
lines 22-31), wherein said first optical gate section comprises: a first optical modulator in which 
an optical transmission characteristic thereof with respect to a drive voltage is periodically 
changed (fig. 15, element 101 and page 3, line 33 to page 4, line 4), and a first drive circuit that 
supplies to said first optical modulator a drive signal having a repetition frequency twice the bit 
rate of said signal light (fig. 15, elements 105 and 106 and page 4, lines 4-9), and having the 
voltage magnitude corresponding to a voltage difference in an 1/2 period in the periodic optical 
transmission characteristic of said first optical modulator. AAPA discloses EA optical 
modulators for TDM separating/demultiplexing where each EA optical modulator is used as an 
on/off gate (page 3, lines 15-31), but does not disclose that the drive signal to the first modulator 
has a frequency equal to that of the bit rate of the signal light and having the voltage magnitude 
corresponding to a voltage difference in an n/2. period in the periodic optical transmission 
characteristic of said first optical modulator. Kajiya discloses an MZ optical modulator used as 
an on/off gate, and where the output signal frequency of the modulator is twice the driving signal 
input frequency when the modulation factor is doubled (page 1, lines 18-65). It would have 
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I 

been obvious to one of ordinary skill in the art{at the time of the invention to use an MZ optical 

\ 

modulator in place of the first modulator and frequency doubter of AAPA, and doubling the 

I i 

modulation factor of the drive signal, to provide the benefit of producing the transmittance rate 
for the first modulator using the bit rate otthe^signal light without having to use the doubler. 



Regarding claim 2, the combination of AAPA and Kajiya discloses a separating 
apparatus according to claim 1, wherein said first optical modulator is a Mach-Zehnder optical 
modulator (Kajiya: page 1, lines 18-65 as applicable to the combination). 

Regarding claim 3, the combination of AAPA and Kajiya discloses a separating 
apparatus according to claim 2, wherein said Mach-Zehnder optical modulator is constructed 
using a substrate made of lithium niobate (Kajiya: col. 1, lines 28-36). 

Regarding claim 5, the combination of AAPA and Kajiya discloses a separating 
apparatus according to claim 2. The combination as described for claims 1 and 2 does not 
disclose that said Mach-Zehnder optical modulator is constructed using a material which 
enables a polarization independent operation. However, AAPA discloses that polarization 
independent InP MZ modulators are conventional (AAPA: page 9, lines 9-18). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to use an InP MZ 
modulator for the modulator of the combination, to provide the benefit of polarization 
independent modulation. 

Regarding claim 6, the combination of AAPA and Kajiya discloses a separating 
apparatus according to claim 5, wherein said Mach-Zehnder optical modulator is constructed 



using a substrate made of indium phosphbruS|(Kajiya: col. 9, lines 9-18 as applicable in the 

combination). I 

Regarding claim 7, the combination of AAPA and Kajiya discloses a separating 

f I 

apparatus according to claim 1 , wherein said first drive circuit generates a drive signal to be 
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supplied to said first optical modulator, by adjusting a phase and voltage magnitude of an 
electric clock having a repetition frequency equal to the bit rate of said signal light extracted 
based on the signal light having passed through said first and second optical gate sections 
(AAPA: fig. 15, element 106 and bias circuit and page 3, line 33 to page 4, line 22). 

Regarding claim 8, the combination of AAPA and Kajiya discloses a separating 
apparatus according to claim 1, wherein said second optical gate section comprises a second 
optical modulator in which an optical transmission characteristic thereof with respect to a drive 
voltage is periodically changed, and a second drive circuit that supplies to said second optical 
modulator a drive signal having a repetition frequency equal to the bit rate of said signal light 
(AAPA: fig. 15, element 102 and page 4, lines 4-9). 

Regarding claim 9, the combination of AAPA and Kajiya discloses a separating 

apparatus according to claim 8, wherein "said second optical modulator is an electro-absorption 

i ) 

type optical modulator (fig. 15 and page 4, lines 4-9). 

Regarding claim 1 1 , the combination of AAPA and Kajiya discloses a separating 

apparatus according to claim 8, wherein said second drive circuit generates a drive signal to be 

* 1 

supplied to said second optical modulator, by adjusting a phase and voltage magnitude of an 
electric clock having a repetition frequency equal to the bit rate of said signal light extracted 
based on the signal light having passed through said first and second optical gate sections (fig. 
15, and col. 3, lines 4-9). 

Regarding claim 12, AAPA discloses an optical receiving apparatus, which is input with 
time division multiplexed signal light obtained by multiplexing a plurality of signal light on a time 
axis, and comprises: a clock extracting unit extracting a clock having a repetition frequency 
equal to a bit rate of said signal light, based on said time division multiplexed signal light (fig. 15, 
element 100A and page 3, lines 22-31); and afsignal light receiving unit separating said 
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respective signal light included in said time division multiplexed signal light on the time axis to 

perform reception processing, wherein at least one of said clock extracting unit and said signal 

i 

light receiving unit includes a separating apparatus for time division multiplexed signal light (fig. 

i > 

15 and page 3, line 15 to page 4, line 4). ?AAPA discloses EA optical modulators for TDM 

v k 

separating/demultiplexing where each EA optical modulator is used as an on/off gate (page 3, 

{ £ 

lines 15-31), but does not disclose that the drive signal to the first modulator has a frequency 

\ \ 

equal to that of the bit rate of the signal light and having the voltage magnitude corresponding to 

f ) 

a voltage difference in an n/2 period in the periodic optical transmission characteristic of said 
first optical modulator. However, it would have been obvious to one of ordinary skill in the art at 
the time of the invention to combine Kajiya with AAPA as described above for claim 1. 

Regarding claim 13, the combination of AAPA and Kajiya discloses an optical receiving 
apparatus according to claim 12, wherein saidxlock extracting unit and said signal light 
receiving unit are respectively provided for each of said plurality of signal lights included in said 
time division multiplexed signal light (AAPA: page 3, lines 15-31). 

Regarding claim 14, the combination of AAPA and Kajiya discloses an optical receiving 
apparatus according to claim 13, wherein said t clock extracting unit is shared with two or more 
signal lights included in said time division.multiplexed signal light (AAPA: fig. 15, element 
"10Ghz electric clock"). } 

Regarding claim 15, the combination of AAPA and Kajiya discloses an optical 
transmission system, wherein time division multiplexed signal light obtained by multiplexing a 
plurality of signal lights on a time axis is transmitted from an optical transmission apparatus to 
an optical transmission line, and said time division multiplexed signal light transmitted via said 
optical transmission line is received by the optical receiving apparatus recited in claim 12 
(AAPA: fig. 15 and page 3 line 22 to page 4, line 9). 
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8. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over AAPA 

I 

(specification fig. 15 and page 1, line 17 to page 5, line 2 and page 9, lines 9-18) in view of 
Kajiya (US Patent No. 7092643) as applied to claims 1-3 and 5-15 above, and further in view of 
Way (US Patent Application Publication No. 2002/0135838). 

Regarding claim 4, the combination of AAPA and Kajiya discloses a separating 
apparatus according to claim 3, but does not disclose a polarization control section that controls 
a polarization state of the time division multiplexed signal light input to said Mach-Zehnder 

\ I 

optical modulator, to be constant. Way discloses a polarization controller used to control 
polarization of a signal entering an MZ modulitor (fig. 1, elements 118 and 120 and paragraph 
0021). It would have been obvious to on6 of ordinary skill in the art at the time of the invention 
to use a polarization controller with the MZ modulator of the combination, to provide the benefit 
of controlling polarization of the signals entering the polarization dependent MZ modulator, as 
taught by Way. 



9. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over AAPA 
(specification fig. 15 and page 1, line 17 to page 5, line 2 and page 9, lines 9-18) in view of 
Kajiya (US Patent No. 7092643) as applied to claims 1-3, 5-9 and 11-15 above, and further in 
view of Kartalopoulos (Kartalopoulos. Introduction to DWDM Technology: Data in a Rainbow. 
NJ, IEEE Press, 2000. p. 109). 

Regarding claim 10, the combination of AAPA and Kajiya discloses a separating 
apparatus according to claim 8, wherein said second optical modulator is an EA optical 
modulator, and said second drive circuit supplies to said second optical modulator a drive signal 
having the voltage magnitude corresponding to a voltage difference of a 1/2 period in the 
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periodic optical transmission characteristic of said second optical modulator (fig. 15, and col. 4, 
lines 4-9). The combination as described -for claims 1 and 8 does not disclose that said second 



optical modulator is a Mach-Zehnder optical modulator. Kartalopoulos discloses optical 

t I 

modulators for on/off signaling, including MZ and EA optical modulators (). It would have been 

* i 

obvious to one of ordinary skill in the art at the time of the invention to use an MZ modulator as 
an engineering design choice in implementing the second on/off modulator already disclosed by 
AAPA. Considering the disclosure of Kartalopoulos, it's clear the type of optical modulator 
claimed for the second modulator merely amounts to the selection of expedients known as 
design choices to one of ordinary skill in the art. 

Allowable Subject Matter 

10. Claim 16 is objected to as being dependent upon a rejected base claim, but would be 
allowable if the base claim objections and 35 USC § 1 12-2nd paragraph rejection was 
overcome and if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. 

Response to Arguments 

1 1 . Applicants arguments filed 26 December 2006, regarding claims 1 -9 and 11-16 have 
been fully considered but they are not persuasive. 

Regarding the rejection of claim 14 under 35 USC § 1 12-1st paragraph, the applicant 
argues that fig. 12 and page 18, line 27 to page 19, line 16 of the specification supports the 

i | 

clock extracting unit simultaneously providedtfor each of the plurality of signal lights and also 

t \ 

shared with two or more of the depicted signal lights. In actuality, the applicant's fig. 1 1 

* X 

supports providing a clock extracting unit for each of the plurality of signal lights and fig. 12 
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supports sharing a clock extracting unit with two or more signal lights. Claim 13 establishes that 
the clock extracting unit is "respectively provided for each of said plurality of signal lights" and 
claim 14, depending from 13, claims that the clock extracting unit is "shared with two or more 
signal lights". Claim 13 establishes a 1:1 relationship of one clock extracting unit to one signal 
light, for each and every signal light that constitutes the TDM signal. The specification does not 
allow one of ordinary skill in the art to make and use the invention claimed in claim 14 because 
it is impossible that a 1:1 relationship between a clock extracting unit and a signal light is also a 
shared relationship between a clock extracting unit and more than one signal light 

Regarding the combination of the admitted prior art and Kajiya, the applicant first argues 
that "the drive property of the EA modulator presented as an example in Applicants' 
specification (Fig. 15) does not appear to appreciated". This argument is not persuasive 

I ! 

because the drive property being referred-.to 'by the applicant ("an optical-absorption coefficient 

t I 

is increased and the transmittance is continuously decreased, with a decrease in the drive 
voltage") is not claimed. 

The applicant next argues that the EATmodulators of admitted prior art fig. 15 have 

\ I 

problems that are overcome by the applicant's alleged invention, namely that the EA modulators 
of fig. 15 require a frequency doubler and amplifier for high frequency waves. This argument is 

i I 

not persuasive for two reasons. First, the' issue of whether or not fig. 15 has an amplifier is 




1 

irrelevant to the fig. 15 citation reading on the ; claims, because the claims are silent regarding 
amplifiers. Second, by arguing against the frequency doubler of fig. 15, the applicant is ignoring 
Kajiya's contribution to the combination. There is no frequency doubler in the combination; this 
point has been clarified in the above rejections. One cannot show nonobviousness by attacking 
references individually where the rejections are based on combinations of references. 
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The applicant next argues that Kajiya neither describes nor suggests the EA optical 
modulator used as the on/off gate. This argument is not persuasive. The office action did in 

fact say, on page 4, lines 1-2, "Kajiya discloses an EA modulator for TDM transmitting where the 

\ 4. 

EA optical modulator is used as an on/off gate". The applicant's argument latches on to this 

statement, and misrepresents it as allegedlyfreciting "the EA modulator" and "the on/off gate" 

f i 

instead of "an EA modulator" and "an on/off gate". In any case, the occurrence of "EA" was a 

I i 

typo, since the modulator of Kajiya is actuallytan MZ modulator and referred to as such in the 

office action in the lines immediate below thefEA" lines highlighted in the applicant's argument. 

{ \ 

There is no disputing that Kajiya discloses an|MZ modulator used as an on/off gate. 



The applicant next argues that Kajiya neither describes nor suggests the feature 
regarding separation of the TDM signal light. fThis argument is not persuasive because the 
feature of separation of the TDM light is already read on by the admitted prior art. For the 
combination, the relevant analogous art of Kajiya the subject matter of optical on/off gate using 
an optical modulator. Where the general scope of a reference is outside the pertinent field of 
endeavor, the reference may be considered analogous art if subject matter disclosed therein is 
relevant to the particular problem with which *the inventor is involved. 



12. Applicant's arguments with respect tq|he rejection of claim 1 0 have been fully 

I I 

considered and are partially persuasive. Thefapplicant's arguments say that the so-called "main 

f t 

object" of Kajiya is to avoid chirp problems by^using the MZ modulator, but regardless of Kajiya 
concern with chirp, Kajiya discloses an optical modulator used as an on/off gate analogous to 
that of the admitted prior art. However, the argument against avoiding chirp as the motivation 
for combining is persuasive. Therefore, the rejection has been withdrawn. However, upon 
further consideration, a new ground(s) of rejection is made in view of Kartalopoulos. 
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| Conclusion 

k I 

13. Any inquiry concerning this communication from the examiner should be directed to N. 

* i 

Curs whose telephone number is (571) 272-3028. The examiner can normally be reached on 



M-F (from 9 AM to 5 PM). 



f 



If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan, can be reached at (571) 272-3022. The fax phone number for the 
organization where this application or proceeding is assigned is (571) 273-8300. Any inquiry of 
a general nature or relating to the status of this application or proceeding should be directed to 
the receptionist whose telephone number|sl800) 786-9199. 

Information regarding the status of arf application may be obtained from the Patent 



Application Information Retrieval (PAIR) system. Status information for published applications 

I I 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pairdirect.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




